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Communication 


PERIODICAL: race i elektronika, 1950, Vol 5, Nr 1, pp l/2- 
175 (USSR 


ABSTRACT: In this study ts given a general analysis of suscepti- 
bility of ferrites at higher amplitudes when losses are 
neglected. A tensor of the third order of suscepti- 
bility has been introduced, deseribing, the squarcd terms 
of magnetization,. Starting with the equation of motion: 
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Tne expressions are Goutaintd for the components of 
moment Min which are in agreement with equations 


obtained by J. E. Pippin (see Ref 2 of this abstract), 
Eqnations in the Pippin study deseribe the effeets of 
the shift and of doubling oscillation frequencies when 
polarization is- taken into account. These equations 
are obtained for harmonically chansing field h> For 
practical purposes the field h 13 explained as 2 sum of 
two clrcular components with clockwise and counter- 
‘ —_ > 

clockwise rotations: h( W = hy + hy where 
nt = nt ed Ww yt 

1 1 
tudes. In this case the resultant equations for the 
components of the magnetizing vector M27 ara (iven in 


the form: 
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where X | and A are components of the Polder tensor 


derived Por the aynonically changing fleld, Coerri- 
elents ‘Ds and “Sy may be considered ag magnetic 


susceptibilities of the second order for the sum and 
difference of frequencies focusing the tensor of the 
third order. Such an approach to the tensor com-~ 
ponents permits one to create the parametric theory 

of the ferrite amplifiers with lumped and distributed 
constants. There are 2 references, 1 Soviet, 1 U.S, 
The U.S. reference is: J. E. Pippin, Frequency Doubling 
aie ne in Ferrites, Proc, I.R.E., 1956, 4h, 8, 
1054. 
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Tychinskiy, V. P., Derkach, Yu. T., Karpetakiy, V. V. 


0 Neier pin See: CS eh ATES RANDY ROE TET i REE, PRPS Hate 


Experimental Investigation of Ferrite Amplifier 


Radiotekhnika 1 elektronika, 1960, Vol 5, Nr 2, 
pp 288-295 (USSR) 


The subject of the present article is a report on 

tests of a ferrite amplifier (similar to the one 

M. T. Welss, was using (see reference end of abstract) 
under a degenerate electromagnetic regime. A block 
diagram of the installation is shown in Fig. 1. 

A magnetron was used as a power supply for excitation, 
the power level of which was controlled ky a thermistor 
bridge. Its signal was used by the sem-automatic re- 
corder of the power absorption spectrum in the ferrite 
at excitation frequency. A pulse klyston oscillator 
was the source of the amplfied pulse signal. The 
relations measured during the tuning of the ferromagnetic 
amplifier are shown in Fig. 2. 
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Caption to Flg. 1. Block diagram of measurin: 
instailation: (1) modulator; (2) ) pulse generutor; 

3) pulse generators (4) klystron block; (5) mugnetron; 
6) meter; (7) ferrite amplifier; (8) measuring circuit; 
9) spectrum analyzer; (10) power meter; (11) semi- 
automatic recorder; (12) low frequency filter; (13) de- 


tector; (14) broad band amplifiers (15) oscillograph; 
(16) electromagnet . 
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Caption to Fig. 5. 


Fig. 5. Curves of power absorption by ferrite at 
excitation frequency (magnetron level) (disc 3.8 x 1mm). 


It was expected that there would be no noticeable 
increase in precession angle of magnetization. ‘he 
experiment proved the opposite. A typical graph 

(see Fig. 7) Shows that precession angle a calculated 
according to equation : 


__* _ 0s03 ¥ P 
~ 2dH ~~ “OS * 


increases by 2.5 times above the threshold. This 
permitted a selection of the working point of the 
power amplifier considerably above the threshold wh: 
the resonance curve starts widening. ‘This lowers theo 
demands from the ferrite element. 
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Fig. 7. Saturation of the precession angle Q of 
ferrite magnetization. 


The pulse from the klystron oselllator passing at the 


time of a powerful magnetron pulse showed a flare as 


Card 9/15 it appears in Vig. 8. 
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. Fig. 8. Pulse of amplified signal on oscillograph 
screen. 
It was found that thls flare is not due to tuning or 
direct passage of excitation power, bub is a pulse at 
Signal frequency £_. The amplification coefficient 
waa measured, and Htoa 3 db level its dependence on 
exceLtation power Le shown on Pig. 9. ‘The parametric 
Card 10/A5 character of ferrite amplifier was proven by the 
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One of the ferrite amplifiers was operated as an 
oscillator and was used as a signal pulse 3ource at 
frequency fo 2 synchronized with the magnetron. The 
second device was fcd by the same magnetron, underexclt«id 
and operated as an amplifier of the first device (see 
Rhee Pe 


Card 1e/l5 fig. 11. See card 13/15 for caption. 
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Experimental Investigation of the Degenerate Regime of a Ferrite 


Amplifier 


The following partially inter-related questions were 
studied: determination of the oscillation threshold of 
the ferrite amplifier and its dependence on the loaded 

Q of the resonator; the dependence of gain on the 
excitation power at the most favorable and least 
favorable phases. for operation in reflection; the 
dependence of amplification and bandwidth on excitation 
power at random phase in operation in transmission; 

the dependence of amplification on the phase angle in 
transmission; comparison of the transmission and 
reflection loads of the amplifier. Generally good 
agreement between experimental and theoretical values is 
obtained, except in the neighbourhood of limiting values 
of VSWR where parasitic reflections, losses and other 
forms. of non-idealness of the measurement channel have 
substantial influence. Certain higher-order non-linear 
effects, outside the scope of the quagi-linear ferrite 
amplifier theory are noted. At excitation powers 
gomewhat lower than threshold weak oscillations begin. 
The finite amplitude of oscillation indicates. the Xx 
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TTTLE: Experimental Investigation of the Electror Conductivity of 


the Space-Charge Cloud in a Magnetron (Eksperimente 
4ssledovaniye eloktronnoy spovodiuosti oblaka prost 
nnogo zaryada V nagnetrone 


PWRIODICAL: Radiotekhnika 1 Elektronika, 1956, Vol. III, Nr 
pp.116-130 (USSR) 


ABSTRACT: The problem has veen already considered by the a 
in an earlier work (sce Ref.1), Here, the problem 
treated analytically. It is showm that the static 
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att 


a measure 
n 


ator, 


an oscillosrazh, (8) a switching ¢. 
ecnents of the input iim zedance of she 2agne- 
by the Z-probe «acthod (Ref.9). In this 
Gotector of a wrobe hus a square charac 22= 
ut im ,edance can be deternined fron: 
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Exporimental Investigation of the Electron Conductivity of toa 


ow 


Space-—Charge Cloud in a Magnetron 


2 

Y Q, -9 as Z 2) 

_ 4 “2 z aie 2 se 7 

Bos REV NY - el oe (15) 
) 9 oO 2 


and the equivalent clectron impedance by: 


24 1/2 
r 94 85 _ 9, A a ee G5 - Oy 
AB = F “—sosc 3 G +AGr, == 
7, 

It Z Qo, fo) IT” 4,194 20, , (18) 
where a is the transformation ratio of the loop, 2, is 
the wave impedance of the measuring line and 9-s are che 
corresponding ordinates of the oscillograus, The exper.- 
mental results are shown in Tigs.3-8. PFiss.% show oscillo- 


crams of the detector currents Qo, and of the anode current 
I. as a function of the anode voltage U, . Figs.4 ¢ 
550 Oe anc 


il 


derived froma the oscillograns, taken for B 
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Experimental Investigation of the Blectron Conductivity oy ae raat 
Space--Charge Cloud in a Masnotroan 


and B = 1300 Oc, by azans of ia.€7). The Shaded sorgisn 
represents tho level of the initial losses in the system and 
in the external load, The Giogran of Fig.5 shovs the 
electron conductivity in the Sane mornetron as n function 
of the anode voltase for various values of the 2agnetice field 
and various oscillation nodes (n = 6),The curves of Pin ,5 
represent the Calculated values of the internal aauitbance 
4 a8 a function of the electron cloud Douniary (Rex, ) ‘ 


? 
ReX,, =1.6 - nb/ry » Where n is the mode Number and b 
P) 


ive 


is the thiclmess of the cloud; the point Rex, = 0 corres- 
ponds to the synchronous layer, Pig.7 gives the calculated 
and exverimental lines of the cyclotron resonances for 


various values of the cathode emission current, I . A 


diagram of the cyclotron resonances for a different mage 

netron (Nr 2), plotted in B' and o/e,, coordinates is 

Shown in Fic,3, Fig.9 shows the cyclotron resosreines for a 

Special tube (Nr 5) which was fitted with a special eddit- 

ional electrode, The effect of the eyclotron resonance on 
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Exterimental Investization of the Hlectron Conductivity of the 
Space-Charge Cloud in a Magnetron 


the efficiency of a Magnetron is Lllustratag by Pies .1lo, 
Fron the above Tesults it is Concluded that the Calculated 
Values for A P77 (Rex, ) and the -xperinental curves of 


AY,, = Ac, + j43,5 = FU.) are in go0a Asrcenent in the 


vicinity of the cyelotron Pesonance; hovevar in the vioj- 

‘ hity of the Syncnronous layer the 48Leement is less satis- 
factory, At hich Cathode temperatures the Calculated dyn- 
anic boundary COincides with the experimental besults de- 

‘ termined from the cyclotron Pesonance Curve; 2b los Gem 
beratures the Cxperinents are in better A3Peenent with the 
formula for ths Static radius, he author nakes an 
acknowledgement to il, Ye, Gcncharoy and Yu, @, Derlcach, 
here are 10 figures and'ig referonce:; | 4 in Bislish and G 
in Russian (4 of which are translated fron kins lish), 
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AUTHOR: Tychinskiy, VY. P. 


: TITLES: 


Phase Velocity of the Space-Charge Waves (0 fazovoy sxsrosti 
voln prostranstvennogo zaryada) 


PERIODICAL: Radiotekhnika i elektronika, 1958, Vol 3, Ne ae 


pp 1182-1192 (USSR) 


ABSTRACT: In the simplest case of u narrow uniform electron bean, 
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9) 


neir 


aoving inside an ideally conducting cylinder, only tx 
basic non-attenuated longitudinal waves can exist, 7 
phase velocities can be exoressed by (Ref.1): 


a Oo 
101 “ES oo 


q 
Vv 


"ae ofa (1) 


where w is the oscillation frequoncy, Wo 18 expressed 
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Phase Velocity of the Space-Charge aves 


. by Eq.(2) (this is the plasma oscillation frequency) and R 
is the coefficient taking into account the effect of the . 
cylinder, The aim of this investigation is to determine 
the phase velocities (as expressed by Eq.1) as well as the 
beam velocity v . The experiments were done by means of 
the interferometer illustrated in Fig.l. One of the arns : 
of the interferometer contains an electron phase shifter 4 
which is in the form of a travelling wave tube fitted with ¥ 
a drift tube having a length L , The second branch of , 
the interferometer contains a coaxial line. The conbining 


of the direct signal e and the signal passed through the 
phase shifter, A, + As , is done in the z-plane of the 

probe of the measuring line. If both the ends of the line 
are matched, the resulting field 57 can be expressed by: 


hy 7 sje JV62),. ge IG, —O2 +h, ) ‘ ane ICS +6, +p.) <0) 


where 9, and 9 are the phase shift over the sections 


a6 and @6z for the fast wave, 9, and 6, are the phase 
Card 2/5 


CIA-RDP86-00513R001757710015-7" 


APPROVED FOR RELEASE: 08/31/2001 


"APPROVED FOR RELEASE: 08/31/2001 


LER PLO ESS EES LIES SUE eS oS ee RS 2 = 


gia RU BUS SRO ASN BUT EAPS AS EARS 


CIA-RDP86-00513R001757710015-7 


SIV/109-3~9-3/ 2 


Phase Velocity of the Space-Charge Waves 


> shifts for the slo 
the incident wave over 4 
Square of the amplitude ¢« 
teis it is po 
thus, the interference of the 
Signal is daseribed by Eqs 
fast wave and the direct Signal 
the interference of 
Bas.(14); the beats 


ditions expressed by &qs.(15), where 


voltage across the drift tube, 
used to work out a 


W wave and y(z) 
distance 
an be express 
ssible to investigate various Special case 
Slow wave and the 


sCle). 


the slow and fast waves is 
of the three Waves occur uncer the econ- 


Suitable method of meas 


is the phase Chanze of 
az (see Fir,1), The 
ed by Eq.(11). Fron 
55 
direct 

the interference of the 
is given by #qs.(15), while 
described by 


Un.) denotes the 


The above e 
urenent, 


qu.tions were 
Tne 


Measurenents were carried out on two different tubes, having 


L 15.7 cm and L = 
of 4,5 and 2:0-c¢ 
11.0 and 4,8 en, 
aquadar, 


4.4 ecm , 


and that of the second was 17 db 
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The first tube haa helices 


m while in the second the helices were of 
The ends of the 
fhe amplification of the 


helices were coated with 
first tube was about 5 db 
at the overating current of 
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Phase Velocity of the Space-Charge Waves 
2 mA. The experimental results are shown in the oscillograns 
of Figs.2, 4 and 5 and in the graphs of Figs.3, 6 and 7. Froa 
the resulting data it is found that a good agreement is ob- 
tained between the experimental and the calculated results. 
Thus, it was found that the excitation of the fast wave takes 
place when the relative velocity parameter by #<=6.5 4 


while the excitation of the slow wave occurs at by a7 


When the amplitudes of the two waves are approximately equal, 
the phenomenon of beat waves is observed, From the oscillo- 
grams of Pig.2 it is seen that for the drift tube voltages 
ranging from 600 to 1100 V, no beats are observed and both 
the fast and the slow waves exist in "a pure form". The 
author makes acknowledgment to G. !i, Khaplanov for his help 
in the measurements, to A. S. ager and V, P, Solntsev for 
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the discussion of the results, and to G. I, Rulsnan and 
There are 7 figures 


D. K, Akulina for their collaboration, 
8; 3 of the references are English and 4 ara 


and 7 veferences; 
Sovict, 
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Traveling-wave Oscillator with an electronic phase shifter. Radio-~ 
tekh. 1 elektron. 4 no,2:2hl~-245 F '59, (MIRA 12:2) 
(Traveling-wave tubes) 
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AUTHORS: fT chinskiy, VoP, and Karpetskiy, V.V, 
TITLE; Investigation of 


a Single-tTuneg Parametric Amplifier / 
PERIODICAL: Radiotekhnika i el 


ektronika, 1960, Vol 3, Nr 4, 
Pp 679-681 (USSR) 


ABSTRACT; The n 
of a 


ametric amplifier Operating at 
; cm. Gain factor as a 


xXcCitation Power, frequency variation of 
noise factor, threshold excitation pewer and gain factor, 
Noise factor aS a function of threshold excitation 
factor and 


were measured 
Yu.T.Derkach for his 48sistance in evaluating the results, 
There are E figures and 5 references, 2 of which are 
Soviet anq 3 English 


SUBMITTED; August 17, 1959 
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TITLE: 


PERIODICAL: 


ABSTRACT: 


SUBMITTED: 


SOLEAr Pees, 


63505 


S/109/60/005/04/020/028 
E140/E435 


Tychinski V.P.,, Fedorov, V.G. and Savilov, P.I. 
PE ces ee ee 


by 


Liered tener eee 


Regenerative Amplifier-Converter Using Diodes with 
Nonlinear Capacitance 


Radiotekhnika i eiektronika, 1960, Vol 5, Nr 4, 
pp 677-679 (USSR) 


A regenerative amplifier-converter using the nonlinear 
Capacitance of a semiconductor diode, based on the 

Manley-Rowe theorem (Ref 1), has been built and studied, 

The gain and noise factor at frequencies between 200, and 

1000 Mcs were measured, At 750 Mes the gain is of the 
order of 20 to 35d practically constant for input Sa 
power levels of 10-° to 1075 yw, The noise factor was 
1.25 to 2.0 dB. The conversion gain did not exceed 

5 to 5 dB. Acknowledgements are expressed to : 
Yu.T.Derkach for his assistance in evaluating the results. 
There are 2 figures and 4 English references, 


August 17, 1959 
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"Experimental Investigation of the Electron Conductivity of a Space 
Charge Cloud in a Magnetron", by V.P. Tychinskiy, Radiotekhnika i Elek- 
tronika, No 1, January 1958, pp 116=130.———— 


This paper was delivered at the Day of Radio Conference held in May 
1956. It describes the procedures, and measurement results on the elec- 
tron conductivity and-on the cyclotron resonance curves of magnetrons, 
and compares these results with calculated values obtained by the au-~ 
thor in an earlier paper (Radiotekhnikea i Elektronika, 1957, Vol. 2, No 
7, page 112). Good qualitative agreement is shown frequently, and fre- 
quently also quantitative agreement, with the calculations and anomalies 
of the electronic efficiency of magnetrons, due to the resonant layers 
produced in the space charge cloud, are explained. The author indicates 
that some of the most recently published work in this field (D. Reverdin, 
Journal of Applied Physics, 1951, 22, 257; L.E.S. Mathais (Journal of 
Electronics, 1955, Vol 1, No 1, page 18; and H.C. Nedderman, Journal of 
Applied Physics, 1955, Vol 26, No 12, page 1420) ar2 in contradiction 
with each other. 
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SOV/112-58-2-2525 
A Method cf Producing Power From Beta-Active isctopes 


winding of which supplies a load. A simplified scheme of an atomic battery 

is presented; its power and efficiency are calculated; with 10° curie B-source 
activity, with an average P-particle energy of 100-kev, and with a 100-puf 
capacitor, the optimum charging time that corresponds to the maximum effi- 
ciency (20.5%) is 20 microsecorda, the capacitor voltage is 70 kv, and the 
mear. output power is 13 w. With a 10:1 transformer ratio, the equivalent bat- 
tery resistance is on the order of hundreds of ohms. The s?* gulfur isotope, 
with an average energy of about 100 kev and a half-life of 87.1 days, is recom~ 
mended as a source of P-radiation. Bibliography: 8 items. 


E.A.G. 
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(Hicrowaves--Measurement ) 
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Experimental investigation of electron conductance of a space 

charge cloud in the mgnetron, Radiotekh, 1 elektron, 3 no,1l: 


116-130 Ja '58, 
MIRA 
(Magnetrons) Hae) 
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109-10-16/19 


AUTHORS: Tychinskiy, V.P., and redorov, V.G. 
TITLE: Frequency Changing in a Travelling-viave Tube Fitted with a 
Drift Tube (Preobrazovaniye chastoty v LBV s trubkoy dreyfa) 


> PERIODICAL: Radiotekhnika i Blektronika, 1957, Vol.II, No.10, 
pp. 1306 - 1407 (USSR). 


ABSTRACT: It was shown earlier by one of the authors (Radiotekhnika 
i Blektronika, 1956, Vol.I, No.12, p.1525) that if the poten- 
tial of the drift tube in a travelling-wave tube is varied in 
accordance with the hyperbolic law as given by Eq.(1), the 

change of frequency in the tube is expressed by Eq.(23 where 
@ is length of the drift tube, Fa is the electron velocity 


and a is the rate of change of the drift tube potential. 
Some experiments were carried out on a tube having é= 15.7 cm 
and it was found that the change in frequency did, in fact, 
occur and that Eqs.(1) and (2) were accurate to within &. 


SUBMITTED: March 12, 1957. 


AVAILABIE: Library of Congress. 
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Title i Oscillations of a Space Charge Cloud in 4 Cylindrical Ma-netron 


Orig Pub : Radiotekhnika i elextronila, 1956, 1, tio 2, 233-244; to 5, 344- 
357 


Abstract ; The article is devoted to & study of Oscillations in » maine tron 
whose frequency ig not related to the parameter of the resonator 
system, In the first part, the Sner¢ey method ig used to deter~ 
mine the ¢ ndi tion unier which the atatic state of tie electron 
cloud becomes unstable unon appearance of 9 synchronoug layer, 
It is shown that the woll-known Hartreo fune tion determinos the 
natural froquencie g of the eo] 9ctron cloud and itg dynumic stable 
limit, 4 diarran ig obtained for detomnining the possible spec 
trum of the 9S¢illations of the space Charge Cloud, ‘the effect 
of dispersion og the waves 95r. the spectrum of the Oscillations 
is steady, I+ is astabli Shed that the dispersion or the waves in 
the electron Strean leads to 4 limitation of the spectrum of tie 
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efequency Oscillations 


Abs Jour: Pof Zhur - Fizika No 3, 1957, Ho 7261 


excited frequencies ana to a deviation from the Uartree formula, 

a deviation which increases with the diminishin> number of the 

type of oscillation, An experinental invostigetisn of tls oseil- 
lations of the electron cloud have been carried oi che series cf 

mul ti-resonator magnatrons with cathodes of various types (tungs- 
ten direot-heated, tantalum, and indirectly-heated oxide cathodes), 
The apparatus and the @ xperinen tal procedure are described, Oscil- 
losrans are given for the oscillation zones and “or thoir svectral 
composition, The common features of the hehavior of the oscilla- 
tions in different maznetrons, r-cardiess of tho difference iro. l: 
construction and dimensions, aro Pointed out, ‘fhe existence of ais- 
persion of the waves in the electron beam is experimentally confir- 
med, The periodic structure of the oscillation zones is establi- 
shed, The results of the exneriments are in good azreement with the 
theoretical derivations of the first nart of she article, 
Bibliozraphy, 20 titles, 
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AUTHOR TYCHINS KIY ) Vv e P. huy- pos i if 


TITLE Electronic Conductance of a Space Charge Cloud in a Kagnetron 


(Elektronnaya provodimost' oblaka prostranstvennogo zaryada v magne- 
trone. Russian) 
PERIODICAL Radiotekhnika i Elektronika, 1957, Vol 2, Nr 7, pp 912-92, (UsSeS-R-) 


ABSTRACT The existence of single current (Brillouin) cloud is assumed and a. 
differential equation for the distribution of the tangential compo: ~- 
rent of the high-frequency field in the cross section of the flow is 
obtained for small amplitudes of oscillation from the system of 
MAXWELL equations and equations of motion in EULER'S form. The elec= 
tronic conductance determined on the surface of the flow essentially 

depends on the position of the synchronous or resonance layer with 

ss regard to the limits of the flow. It is shown that a great decay and 
change in sign of the idle component takes place, if the limit is ex 
ceeded through the resonance layer. It is shown that the presence of 
a synchronous: layer within the cloud near the surface leads to the 
occurrence of the negative action component of conductance, that is 
to an amplification or to an excitation of oscillations. The distri- 
bution of the tangential component of the field in the cross section 
indicates a distinct maximum in the vicinity of the resonance layer 
and a minimum in that of the synchronous layer, The distribution of 

Card 1/2 density in the flow of electromagnetic energy in the beam cross sec~ 
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Electronic Conductance of a Space Charge Cloud in a iagnetroi: 


tion indicates the dominating part in the formation of negative con~ 
ductance in the synchronous and surface layers. The resonance layer 
Naccumulates” the fluctuation energy and in it form electrons with 
excess energy. In the presence of electromagnetic excitations in the 
bunch there takes place, due to the strong linkage of individual lay- 
ers, a new distribution of kinetic electronic energy in the sliding 
flow, But since fluctuation fields are present in every real system, 
the condition of a uniform charge is unstatkr. (6 illustrations, 2 
Slavic references). 
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ITIE: “Electron Admittance of the Cloud of the Space Charge in 
: a Magnetron. (Blektronnaya provodimost' oblaka prostran- 
stvennogo zaryada v magnetrone ) 


PERIODICAL: Radiotekhnika i Blektronika, 1957, Vol.II, No.7, 
pp. 912 - 924 (USSR) 


ABSTRACT: The paper was read at the Conference NTO RiE imeni A.S. 
Popov, May, 1956. 
A segment of an infinitely long (in the direction of the 2 
axis) interaction space is considered. The space has a comp~ 
aratively large width in the direction x (see Fig.1), 80 
that the edge effects can be neglected. Under the above 
conditions, all the processes occurring in the interaction 
space can be regarded as being independent of the co-ordinate - 
x and the system can be solved as a , two-dimensional problen. 
The interaction space is limited by the cathode surface 
(y = 0 ) and the a plane passing through the ends of the reson- 
ators (y = 4). The magnetic field b is directed along 
the axis 2. The analysts of the system is carried out under 
the following assumptions: 1) admittance of the cathode 
surface is infinite while that of the delay system is finite; 
Cardl/4 2) distribution of the electron velocities and the space- 
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Electron Admittance of the Cloud of the Space Charge in a Magnetron. 
: Potty Ins Sey 
charge density obeys the Brillouin Jaw:and. the initial electron 
velocities are zero; 3) perturbations of the initial state 
are comparatively small, i.e. only small signals are con- 
sidered; 4) the electron velocities are small in comparison 
with the velocity of light; 5) the electrons interact with a 
wave of the TM type. The interaction space is divided into 
two regions, that of the unperturbed electron current and the 
region of the perturbed electron current (see Fig.1). Solution 
of the Maxwell equations in the region I is given and the 
electron current admittance is defined by: 


ees 
EY 
yzd 
so that the normalised admittance is given by: 
Yy 1 1 1 45, 
Py So ee +{1- — (16) 
it, we), & 
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in which: w 
Tis es hy 5 (13) 
% 
In the region II, the expression for the admittance is given 
by: 
, 1 - Pycth(y - b)b 
Py = ——————— : (22) 
Py - cth(y - b)h 


Expressions for the eigen functions of the system are also 
found and its perturbed electron admittance is evaluated. The 
resulting curves for the region II are plotted against xy in 


¥ig.5. Finally, equations for the field distribution across 
the cross-section of the electron stream are given and the 
values of EB, are found (see Fig.6, p.922). The author 


expresses his appreciation to N.8., Chugunova for her help in 
carrying out the complex and laborious calculations which were 
,, necessary for this paper. ‘There are 6 figures and le references, 
Card3/4 of which 2 are Slavic. 
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_POnGey . Intemational sss ay Congress. 22d, New Delhi, 1964. Ceologicheskiye 
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ABSTRACT: Numerous geophysical investigations in searching for water have been 

- conducted in Kazakhstan during recent years. In addition to surveys based on 
special techniques, wide use has been made of the information available from other 
types’cf geophysical investigations conducted inthe areas of interest. A summary 
prognostic map of fresh-water development in the nothem part of theTurgay. depression 
has been compiled from the resistivity maps made from vertical electrical.—samdng mesure - 
ment, Large areasofthe deserts in central and southern Kazakhstan have previously been 
considered arid. In these areas intrusive and effusive rocks are either exposed or 
covered by thin loose deposits. Geophysical methods have been used in prospecting 
for water fracture deposits. The areas favorable for drilling water wells have been 
‘selected. Different modifications of resistivity profiling and magnetic and gravity 
card ty have been applied. Geophysical investigations for water have proved 
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highly effective in Kazakhstan. Boreholes and pits sunk at sites recommended by 
geophysicists have struck potable water in 287 of 322 localities. The experience 
| of the geophysicists of Kazakhstan can be of great use in prospecting for water in 
desert and arid regions of Asia and Africa under similar geohydrological conditions. 
Orig. art. has: 7 figures. ' 
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ABSTRACT: The author draws attention to the advantages of this 
nomogram and outlines that it is only applicable to 
roller bearings but not to ball penrings. In his 

opinion, this nomogramn should be partly applicable to 
taper roller bearings and doubie-conical roller bear- 
ings (roller bearings witn casklike shape) if the fac- 
tor "PY can be determined accordingly. For the deter- 
mination of the factor "P" he mentions values for X » 
Pp. and y » P, as obtained by thie firm of SKF. For 
+hper roller*bearings is x * 0.59. y= O015* 922), “EOL 
double-conical roller oearings is x x1, ¥ = 2.9 - 
5.8, The author comments on the unit of the lifetime 
of roller vearings L (1) in which durability in hours 
and the nunber of rotations are contained as weil as 
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Discussion on the Pressure on Rolis and Reller Bea 
in Hot and Cold Rolling Hills 


resulting value for IL corresponds to a capacity of 
one million rotations. ~ He repeats the old and the 
new method of determination of f, and ty » He further 
adds a new factor "f," to the equations “which takes 
into consideration tHe temperature of the rollers 
which should all serve to improve the nomogran. 


ASSOCIATION: Czlonek Zwyczajny Niemieckiej Akademii Nauk Freiburg 
NRD) (Member of German Academy of Sciences, Freiburg 
Eastern Germany), Polytechnic College Poznan) 


SUBMITTED: October 16, 1958 v4 
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AUTHOR: : Tychowski, Feliks . 
TITLE: Forces in reverse redrawing of cylindrical and 


square shells 


PERLODICAL: aArchivum hutnictwa, ve6.. no.3s 1961, 169-196 


TEXT: (abstractor's note; When the final dimensions of a 

deep drawn cup are such that it cannot be produced py l-stage 
pressing, redrawing is necessary> when this operation is carried 

out in such a manner that the external surface of the first stage 
shell becomes the internal surface of the redrawn shell, that is 

when the whole shell is turned inside out, it is referred to as 
reverse redrawing. {It is with this process that the present paper 

js concerned. J 

Based on a hypothesis of the Limiting deformation energy, @ general / 
theory vf reverse redrawing was presented by the present author oe 
together with Z-. wigniewski in 1956, This theory was later 

modified by the present author (Ref.33 obrébka Plastyczna 1959, 

no.1l, 11/5%) in such a way that it could be used for the 

construction of nomograms taking into account both the effect of 
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blank-holding pressure and the possibility of using arbitrary 

friction coefficient; 4 theory of reverse redrawing of square 

shells was also formulated and the limits of applicability of this 
process were experimentally determined. In formulating this 

theory and jin deriving the formulae for the punch loads required 

in reverse redrawing; the present author made several simplifying J 
assumptions. A critical analysis of these formulae is carried 

cut in the present paper whose main object was to check whether -_ 
the assumptions mentioned above are permissible, and to determine 

to what extent they affect the accuracy of calculations. In 

deriving the formulae for the punch loads it was postulated that 

the tensile stress in the straight wall of a redrawn compenent is 

a sum of stresses due to: (a) reduction in diameter of the 

shell, (b) pending and unbending of the wall, and (c) friction 
between the shell and the tools (die, punch, and blank-holder). 
Similar considerations apply to the rounded corners of rectangular 
pressings ; for simplicity, it was also assumed that only stresses 

due to bending» unbending and friction arise in the straight wails. 

It is shown in the present paper that, if correst values of punch 
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load are to be obtained, the effect of increasing wall thickness 
during the drawing and redrawing operations must be taken into 
account, since not only is the cross-section area thereby 
increased, but an increase in the strength of material is brought 
about as a result of tri-axial strains. It is also shown that 

the punch load depends on the shape of the blank-holder and on the 
location of the point of contact between the blank-holder and the 
shell, The peneficial effect of a concave blank-holider 
(indispensable in the reverse redrawing of thin-walled shells) is 
shown to be more pronounced when it contacts the shell at the top 


of the redrawing die, The validity of the formulae analysed and pe 
of conclusions reached by the present author was checked experi- 
mentally. Coefficient of friction was determined from the force Se 


required to maintain sliding of a strip (cut from the steel sheet) 
over a ring (made from the tool steel); values of 0.09 to 0.12 
were found with lubricants composed of a heavy miner 
15% graphite or 20% rape-seed oil as additives. Resistance to 
deformation was measured on cylinders composed of steel circles 
cut from the sheet; the effect of friction was eliminated 
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the method of Cook and Cook, 


1945, 
sed in theoretical 
° determined 
experi reverse i ndrical and 
gquare steel Some of the Fr 
Satisfactory nt between the 
results was icate that 
resent author as well as 
coefficient and the stress-strain diagram 
of the present investigation can be applied t 
G.A. Smirnov-Alayev> D.A. Vayntraub, G.I. Sukhanov, 
Ze Marciniak, professor MT. Huber and w.N. Belayev are me 
tributions in this field. 
Ther i 1 table and 12 references: 9 Soviet-blo- 
and 3 non-<© The English language references read: 
Ref .l: S.J« Chung. lysis of reverse redrawing of 
cylindrical shells", Sheet Metal Ind. 1951, 45. 
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Ref.11l: as quoted in the text above. 


SUBMITTED: March 30, 1960 
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Surface and Shell diameter, mm Punch loads, kg. 


heat Calculated 
treatment 


S$ - The shell was redrawn after drawing without intermediate 
annealing. ; 
drawing. 
- hell was annealed before re ; 
' - Lied pareace of the shell was etched before redrawing. 
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AUTHOR: Tychowski, F., Professor Engineer Doctor 

ah ne 
TITLE: Method of Determining the Resistance to Forming 
PERIODICAL: strojirenstvi, 1961, Vol. 11, No- 3, pe 236 


Czechoslovak Scientific and Technical Society, prague, held 
from September 13 - 15; 1960. 

The author presented a method of calculation of the stresses 
on the "roll nuts"! and used the derived equations for plotting 
nomograms. Results of experiments with strain gauges showed 
good agreement with results calculated according to his theory. 
(This is a complete translation. ) 


TEXT: Summary of a paper presented at a conference of the J 


ASSOCIATION: central Laboratory for Forming without Machining, 
Poznan, Poland 


APPROVED FOR RELEASE: 08/31/2001 


CIA-RDP86-00513R001757710015-7" 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757710015-7 


eee Ee 


BS B22 BGS STR B LGAs oe oa 


TYCHOWSKI, Felikse, prof., dre, ins. see 
‘0 

Economical problems connected with deep drawing 

mech 20 no.172510-517 t61, 


1, Centralne Laboratorium Obrobki 


nd. Przegl 


te 


Plastycanej, Poznan. 


(Drawing (Me talwork) 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757710015-7" 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757710015-7 


SS SESE ES SS SR ee SR 2 US Se STS OSE ED GOSS am are 
eras rere Pe % ae oP: 7 ara ‘rac zi ‘ 


TYCHOWSKI, Feliks, prof. dr inz. 
Cn 


tea" b 
' recesses fron natal uliatea" by 
eeu Reviewed by Foliks Tychowski. 


'62. 


‘Mechanics of press + 
fdee. dr] Zzisiaw Marciniak. 


Przagl mech 21 no.ils3l 10 Ja 


Eph aate iene Sicue st 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757710015-7" 


EEA Fee ae 


TY BALKC, 


Pan tod 


Getogory : 
kbs Jour : 
Author 3 
Title : 


| Orig Pub : 


: Abstrect 3 


Cord : 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757710015-7 


SENS Best SEEN LSAT eR Pee 2 
{ Star cians BLAIS AS ESTER SEES APES TES SV BEA ESSE FM ESE SS SA EIRENE EEN 


is iar ea 


USSR/Solid Stete Fhysics - HMechanicel Froperties of E-9 
Crystals and Crystalline Compounds. 


Rof Zhur - Fizike, No 3, 0957, No 6816 


Tybaliko, F.F 
Fragmentation of the Surface of Folycrystelline Metals in 
Sign-Revorsing Tortion. 


Piz. notallov i netellovedoniye, 1956, 2, No 3, 514-520 


fn investigetion wes mede of the distribution of mecrocrecks 
occurring in sign-roversing tortion on the surfrce of cylin- 
drical spociions, Various frequoncics of sign roversals in 
the deformation end dofornrtion ennlitudes por cyclo hevo 
been omployed. Meny nolycrystelline metals, such es copper, 
brass, cluvines, lord, tin, end zine with its alloys with 
nluwidnua hove been used to ontablinh thet in cnse of viscous 
feiluro, rogredlqes of the froquonoy of sign revoreel end 
of tho veluo of the doforuetion eaplitude during tho cyclo, 
tho surfeco of the specinons is fregrontod by mecrocrocks 
into  systen of ractengulcr blocks, the sides of which cre 
directod along the plenon of tho maximun clocvage strossos. 
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TYBALKC, FP. . . 
Cetegory : USSR/Solid Stato Fhysies - Mechonicel Proportics of E-9 


Crystals and Crystalline Compounds, 


Abs Jour 3s Rof Zhur - Fizike, No 3, 0957, No 6816 


Author 3 Tybalko, F.F, i 
Title * Fregnenteation of the Surface of Folyerystellino Metals in 


Sign-Rovorsing Tortion, 


Orig Pub : Fiz, metallov i netellovedeniyo, 1956, 2, No 3, 514-520 


Abstract : fn investigetion wes nede of tho distribution of mecrocreacks 
occurring in sign-roversing tortion on tha surfece of cylin-. 
drical specicns, Vorious frequencies of Sign reversals in 
the deformation end dcefornetion ennlitudes por cycle have 
boen employed, Meny volycrystelline metals, such cs copper, 
brass, cluwrinu, leed, tin, end zinc with its alloys with 
elusinua have been used to esteblish thet in cose of viscous 
feilure, regredloss of the frequoncy of sign revorsel end 
of the value of the deformetion enplitude during the cycle, 
the surfece of the specinons is fregiented by mecrocracks 
into e systen of ractengulcr blocks, the sides of which cre 
directed along the plenee of the naximun clervege stresscs,. 
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Cotegory : USSR/Solid Strte Fhysics - Horpholcgy of Crystels, E-7 
Crystellizetion 


Abs Jour : Ref Zhur ~ Fizike, Ho 3, 197, No 6598 


futhor : Tybelko, FyF 
Inst :“Ural’ University, Sverdlovsk 


Title Concerning tho Froblom of tho fnisctropy of the Speed of 
Growth of Crystals. 


Orig Fub : "iz, metallov 4 metellovedenlyo, 1955, 3, No l, 104-185 


Abstract ¢ A cylindrical bicrystel of clurinum wes grown by passing & 
tube with molten olweinur (99.9872) threugh en electric 
furneco, The seperetion boundrry of the crystels eppeors 
on tho phetogreph cs ¢ sevtooth line thet parallels the 
generetrix of the cylinder. The longer sides of the teeth 
form en angle of 10° with tke axis of the cylinder. The 
nppeerence of the teeth ccrrestonds to the pericdic oscil- 
letions of the tempercture (3°) during the course of cper- 
ation of the therrostet, Jn X-roy diffraction investigetion 
hes shew thet for one of the crystrls the plane of the 
joint between the crystals, which mekot en-angle of 10° with 
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Category : USSR/Solid Stete Fhysica - inorphology of Crystels, E-7 
Crystallizetion 


Abs Jour : Ref Zhur - Fizilta, No 3, 1957, No 6598 


futhor +: Tybelko, F.F. 
Inst : Ural! University, Sverdlovsk 
Title : Concerning the Froblem of the /nisctropy of the Speed of 


Growth of Crystels. 


Crig Fub : Fiz, meteallov i metellevedeniys, 1955, 3, No 1, 184-185 


Abstract : 4 cylindrical bicrystrcl of eluzinum wes grown by passing e 
tube with molten nalwsinur (99,98;:) through en electric 
furneca, The seperetion boundery of the crystrls eppeare 
on the photogrerh cs e sewtooth line thet perallels the 
generetrix of the cylinder. The longer sides of the teeth 
form an engle of 10° with the axis of the cylinder, The 
nppeerence of the teeth ccrresponds to the periodic oscil- 
lations of the terperrture (13°) curing the course of cper- 
ation of the therrostet, dn X-rey diffraction investigetion 
hes shewn thrt for ono of the crystris the plane of the 
joint between the crystels, which mrkos en angle of 10° with 
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